Cholestanone (C27H46O) single crystals were irradiated with 60 Co-γ rays at room temperature. The spectra were recorded for dierent orientations of the crystal in the magnetic eld at 120 K using the EPR technique. Radiation damage center was attributed toĊHCH2CH2 radical. The principal values of the hyperne coupling tensor of the unpaired electron with the protons and the principal values of the g tensor were determined. The results were found to be in good agreement with the existing literature.
Introduction
Cholestanone is a cholesterol derivative and cholesterol is also an important steroid alcohol. A steroid is a lipid characterized by a carbon skeleton with four fused rings. Rexroad and Gordy were the rst to report on EPR study of free radicals in X-ray irradiated powdered cholesterol [1] . Cholesterol and its derivatives, such as cholesteryl benzoate [2] , cholesteryl chloroformate [3] , cholesteryl acetate [3] , cholestanone, take a signicant part in many biological mechanisms. Recently, the study of single crystal of cholesteryl derivatives by EPR techniques has yielded much information about the structure of free radicals formed in γ-irradiated single crystals of selected steroids.
However, γ-irradiated cholestanone single crystals were not investigated by EPR spectroscopy. Therefore, such a study on this compound was undertaken.
Experimental
Cholestanone powder was obtained from commercial sources. The single crystals were grown in the laboratory from its concentrated dimethyl sulfoxide solution by slow evaporation. The single crystals belong to space group P 2 1 , with the cell dimensions of a * = 34.120 Å, b * = 19.967 Å, c * = 11.036 Å, β = 98.33 and z = 12 [4] . The single crystals were irradiated at room temperature by a 60 Co γ-ray source of 0.845 kGy h −1 for 142.5 h. The EPR spectra were recorded with a Bruker EMX 081 EPR spectrometer using 3.994 mW microwave power. The modulation frequency of magnetic eld was 100 kHz and the modulation amplitude was 2 G. The low and high temperature measurements were carried out using a Bruker temperature control unit between 120 and 400 K. The crystals were oriented in the cylindrical cavity by means of a goniometer capable of rotation about the axis perpendicular to the magnetic eld. Spectra were recorded at intervals of 10
• , at 120 K. * e-mail: bcaliskan@pau.edu.tr 3. Results No EPR signal could be observed from the unirradiated cholestanone. After irradiation cholestanone by 60 Co-γ rays, at room temperature, EPR spectra could be obtained. The single crystals have been investigated between 120 and 400 K. As the temperature increases, the spectra of the same axis and the angle demonstrate any change. The spectra have remained the same. For this reason, the spectra are independent of temperature. But, it is observed that the spectra depend on the magnetic eld. The resonance form of γ-irradiated cholestanone is shown in Fig. 1 . It is determined that unpaired electron interacts with H α , H β , and H γ protons. Therefore these spectra belong to theĊHCH 2 CH 2 radical. The spectra exhibit a doublet (1:1) because of the H α proton directly attached to the C α carbon. Each of the lines (1:1) splits into the triplets (1:2:1) due to the two H β protons, and then each of these lines splits into the triplet lines due to the two H γ protons. The hyperne interactions of the unpaired electron with H α , H β , and H γ protons are anisotropic. The spectroscopic splitting factor shows very small anisotropy. Also, obtained radical in this work is the same as that of Yigit et al. and Caliskan
TABLE I
Coupling constants values of simulated spectra. ne coupling constants of the spectra in Fig. 2, Fig. 4 , Fig. 6 , and Fig. 8 are given in Table I . The diagrams of the hyperne structure splitting diagram of EPR spectra in Fig. 2, Fig. 4, Fig. 6 , and Fig. 8 are given in Fig. 3,  Fig. 5, Fig. 7, and Fig. 9 , respectively.
The EPR parameters belonging to theĊHCH 2 CH 2 radical are included in Table II 
Discussion
The analysis of the EPR spectra and parameters pointed out that the free radical occurred by the removal Fig. 13 . The angular variation of the g-tensor for thė CHCH2CH2 radical at 120 K. of the CH 3 group from the carbon atom, unpaired electron was localized on the carbon atom in the substance. It was shown that theĊHCH 2 CH 2 radical was identied in the gamma-irradiated cholestanone single crystal. The hyperne splitting of the α-proton was anisotropic, its average value being a CH(α) = 4.484 mT. The hyperne splitting of two β-protons was slightly anisotropic, its average value being a CH2(β) = 2.272 mT. The hyperne splitting of two γ was anisotropic, its average value being a CH2(γ) = 0.598 mT. The g-value was also anisotropic and its average values being g av = 2.008804. The obtained measurement results implied that the radical structure in cholestanone was stable.
Conclusions
The radical produced from the cholestanone single crystal by ionized irradiation were investigated by EPR measurements. The g values and hyperne coupling constants of the unpaired electron with environmental protons were determined. Then, the A-values were veried by computer simulation. The radical was identied and radiation damage center was discussed using the spin Hamiltonian parameters obtained from the spectra.
